phenotype. The current model is that PAR proteins act Establishing Embryonic Polarity in C. elegans in the one-cell embryo to interpret the polarity cue proEmbryogenesis in C. elegans begins with a series of five vided by the sperm, mediating the local changes in cytoasymmetric cleavages that create six founder blastoplasm that establish the A/P axis. meres, each of which produces a clone of cells with a Much remains to be understood about how the PAR distinct behavior and set of cell fates ( Figure 1A) . Alproteins function. Perhaps the most significant gap in though cell-cell signaling plays a role in specifying some founder fates, most of the differences are due to the cell-intrinsic action of molecules that are distributed asymmetrically along the anterior/posterior (A/P) axis ( Figure 1B ). Three classes of polarized "fate-determining" proteins can be distinguished: an anterior group, enriched in AB and its descendents (MEX-3, GLP-1), a posterior group, enriched in P 1 and its descendents (SKN-1, PAL-1) , and a germline group, stably expressed only in blastomeres in the lineage leading to germline formation (PIE-1, MEX-1, POS-1, P granule components). With the exception of GLP-1, which mediates cell-cell interactions, these proteins appear to act cellintrinsically and combinatorially to specify the fates of founder cells (Bowerman, 1998; Rose and Kemphues, 1998). Correct placement of the fate-determining molecules depends upon an earlier establishment of A/P polarity. A/P polarity in worms arises in the one-cell embryo. The initial cue is provided by the sperm, whose position sets the posterior pole. The nature of this polarity cue is not known, but the favored hypothesis is that the sperm centrosomes signal to the cell cortex promoting actomyosin-based cytoskeletal changes that drive polarity.
Deletion of Drosophila par-1 appears to be zygotic lethal and germline clones result in arrest of oocytes prior to axis formation. However, two P element insertions result in partially penetrant maternal effect lethality in which embryos are produced with abdominal pattern defects and loss of pole cells. The basis of these defects is a disruption of the localization of pole plasm compo- Although the extent to which PAR function is conthat this is a case of a conserved function being indepenserved between animals remains to be seen, it seems dently co-opted by evolution for use in polarity. That pretty clear that PARs are polar and that understanding is, conserved features of this family of kinases (e.g., a the function of this interesting class of proteins promises regulatable kinase activity and a C-terminal domain with to yield insights into establishment of polarity in a wide a hypothetical role in localization) have been selected range of systems. independently for a role in polarity during evolution of
